Introduction
Laparoscopy for clinical purposes was first performed by Jacobaeus in 1910 , and, following advances in optical and lighting systems and the work of Steptoe (1965 Steptoe ( , 1969 , this technique is now widely used in gynaecological practice. During the past year we have heard of several cases of acute cardiovascular collapse occurring during laparoscopy, and recent correspondence (Arthure, 1970; Scott, 1970; Herrera-Llerandi, 1971; Loveday, 1971; Muldoon, 1971) has indicated some of its potential hazards.
An essential preliminary to laparoscopy is the insufflation of several litres of carbon dioxide into the peritoneal cavity. The respiratory effects of this have been extensively investigated (Hodgson et al., 1970; Seed et al., 1970 nitrous oxide and 30 oxygen, and the patient was artificially ventilated with a Howell's ventilator at a constant minute volume to give an end-tidal Pco2 of 25 2 mm Hg, muscular relaxation being achieved with alcuronium (0-2 mg/kg body weight initially, supplemented by one-quarter to one-third of this dose when necessary).
With the patient in the horizontal position carbon dioxide was insufflated through a Verres's needle into the peritoneal cavity in aliquots of 1 or 2 litres. After the introduction of each aliquot we measured intra-abdominal pressure (I.A.P.), central venous pressure (C.V.P.), femoral venous pressure (F.V.P.), intrathoracic pressure (I.T.P.), peak airway pressure (A.W.P.), end-tidal C02 concentration (FEco.), arterial blood pressure (B.P.), heart rate (H.R.), and rhythm. Intra-abdominal pressure was measured by a saline manometer or a calibrated anaeroid manometer. Central vepous pressure and femoral venous pressure were measured via percutaneouslyinserted catheters and electromanometers (Devices). Intrathoracic pressure was measured by an oesophageal balloon 8 cm by 1 cm, as described by Milic-Emili et al. (1964) . Peak airway pressure was measured by an anaeroid manometer and end-tidal C02 concentration by a fast-response infrared CO analyser (Hartmann and Braun, URAS III). Heart rate and rhythm were monitored by radiotelemetry to an E.C.G. recorder and rate meter. Arterial blood pressure was measured by sphygmomanometry.
Fcmoral venous pressure was not measured in patients with a history of venous disorder or who were pregnant or taking oral contraceptives. (Guyton, 1963) which would be accentuated by the simultaneous increase of arterial Pco2 (Prys-Roberts et al., 1967) . The observed increases in pulse rate and mean arterial blood pressure support this contention.
We attempted to measure cardiac output in these patients by dye dilution with indocyanine green and a photoelectric earpiece, and though interpretation of the dye curves was confounded by stasis of blood in the microcirculation of the ear pinna, our findings are consistent with an increase in cardiac output of the order of 20%. Hodgson et al. (1970) found a 25% increase in cardiac output in one patient under similar conditions.
Desmond and Gordon (1970) postulated that increased intraabdominal pressure might cause a reduction in cardiac output by impedance of "venous retum," analogous to that which occurs in the supine hypotensive syndrome of pregnancy (Holmes, 1960) . We found no evidence for this at intraabdominal pressures up to 20-25 cm H20, and our results suggest that cardiac output may be increased by this procedure. However, our unpublished observations in a smaller number of patients in whom the intra-abdominal pressure was increased above 30 cm H20 suggest that under these circumstances blood may be dammed back in the legs with a consequent reduction of central venous pressure and presumably of cardiac output.
There are several possible anaesthetic techniques for laparoscopy. The one used in this investigation would seem to be generally satisfactory, since our results show that the patients whom we studied were able to compensate adequately for the stress imposed on their cardiovascular system by laparoscopy. The patients did not receive inhalational anaesthetic agents, such as halothane, which are known to cause cardiovascular depression. They were artificially ventilated so that C02 retention was not a problem. They were also well relaxed so that good visualization of the pelvic contents could be obtained without a large increase in intra-abdominal pressure. With this technique the high intra-abdominal pressures used by other workers-for example, up to 50 cm H20 (Baratz and Karis, 1969) , and up to 40 cm H20 (Steptoe, 1967; )-are unnecessary. Further studies of the cardiovascular effects of peritoneal insufflation of C02, including measurements of cardiac output, are continuing.
